Cation chelators and their utilization in the preparation of low concentrations of calcium. Caution of use in biological systems with high affinity to calcium.
Ethylene glycol bis (beta-aminoethyl ether)-N,N'-tetraacetic acid (EGTA)-calcium buffer is widely used in various calcium-dependent reactions where free calcium concentrations of 1 microM or less are desirable. The free calcium concentration is calculated from the association constant of EGTA . Ca2- and serves as the true available calcium in systems devoid of a constituent with high affinity to Ca2+ other than EGTA. But, it is conceivable that in systems with high affinity to Ca2+ (comparable to that of EGTA) this is not the case, because such systems will compete with EGTA for the total calcium content in the medium, so that the true available calcium for these systems is greater than that calculated from the EGTA buffer. This hypothesis was tested in three different Ca+-modulated systems: Quin 2 fluorescence, Ca2+-ATPase, and adenylate cyclase, in which the response of the system to calcium was compared between EGTA-free media, containing known amounts of added calcium, and the EGTA-Ca2+ buffer media. In all three systems, the amount of available calcium in the EGTA-Ca2+ buffer medium was much greater than the calculated free Ca2+ concentration. This indicates that in systems with high affinity to Ca2+, preparation of available Ca2+ in concentrations of 1 microM or less must account for both the EGTA and the system capacities for calcium.